


















Nor any drop to drink
‘The Rime of the Ancient Mariner’ by Samuel Taylor Coleridge
10.1 Introduction 
Throughout history, weather has played a major role in all aspects of human 
endeavour including the outcome of wars and battles. A Japanese word that has 
been adopted into English is even derived from such instances – ‘kamikaze’. In 
1274 and 1281 Kublai Khan led two invasions of Japan, but both were thwarted 
by what seemed like miraculously timed typhoons (§ 4.2.8). The typhoons were 
then denoted ‘divine winds’ (or ‘kamikaze’). War has also played a major role in the 
development of weather forecasting. For example, the modern numerical approach 
to weather forecasting (§ 7.4) was initiated by an experiment conducted in World 
War I. Further major improvements in technology and observation were made dur-
ing World War II. It should therefore come as no surprise that many meteorological 
agencies were initially established by the military. The UK Met Office, for example, 
was within the Ministry of Defence until 2011 when it was reorganized as part of 
the Department for Business, Innovation and Skills. 
While weather and seasonal climate conditions may impact military capability 
and operational effectiveness, climate change is identified as a national security 
issue1 and as a threat to global security.2 Health security (see § 1.3.8) requires a 
cross-sectoral approach, and brings together a wide range of government agencies 
including national security, health, agriculture, environment wildlife, communica-
tion, etc. to tackle imminent health threats.3 The capacity of the National Meteoro-
logical and Hydrological Services (NMHS) to contribute to health security is being 
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strengthened through new investments in hydro-meteorological services.4 The 
threat that both climate variability and change pose to the achievement of develop-
ment targets has resulted in an increasing concern for climate-sensitive develop-
ment sectors, including health. Collaborative platforms have emerged involving 
government, academia, civil society and the private sector to better understand, 
mitigate and manage climate-related risks to health.5 While these new efforts are 
welcome it is clear that health lags behind other sectors in responding to climate 
risks and the potential use of climate information to help reduce those risks.6 
Throughout this book, we have sought to identify how, when and where cli-
mate information, based on historical data, monitoring products and predictions 
of future weather and climate can be used to inform health policy and practice. 
We have prioritized operational information over research opportunities to ensure 
a focus on practical outcomes. In this chapter, we provide a short review of cli-
mate information currently available, as described in detail in Chapters 4–9. We 
then explore how developments in technologies, institutional arrangements and the 
education of health professionals are providing new opportunities for translating 
climate information into a new resource for health-sector decision-making. 
10.2 Climate services for health 
There are numerous opportunities for creating climate information that can serve 
to improve health decision-making (Table 10.1). 
These include creating information and services from detailed historical anal-
yses as the basis for risk assessment. For example, a review of prior years can help 
identify at what time of year heat waves are most likely to occur and health services 
should be on high alert, or how consistent the onset of the malaria transmission 
season is and when control programmes should initiate indoor residual spray cam-
paigns. With sufficient historical data (80 years) it is possible to distinguish year-to-
year and decadal variations as well as long-term trends in the climate. These analyses 
can help identify for example, whether or not a health event is triggered by El Niño 
or other global climate predictors. 
Monitoring products, using a selection of satellite, model and ground observa-
tions (Chapter 6), provide users with near real-time climate information that may 
be predictive of some health events months in advance. Historical and monitoring 
information are available for all regions of the world and in all seasons whether or 
not weather and climate forecasts are available. However, the value of the informa-
tion products depends on the quality of the data relative to the spatial and temporal 
scale of the problem being addressed and whether or not they are available to the 
user in near real-time. All climate information is compromised if its construction 
relies on sparse and poor quality historical data, as is common in many develop-
ing countries. There are significant opportunities for improving national climate 
information in developing countries if the best globally available products (e.g., 
satellite or reanalysis) are combined with quality-assessed local ground observations 









TABLE 10.1  Summary of climate information of relevance to health sector decision-making
Weather- and climate-
informed intervention 
Climate information Data requirements Where practical When practical Chapters
Risk assessment for better targeting of interventions
Assessment of underlying 
drivers of climate risk to 
health
Timescale decomposition of 
variability in historical climate 
data into interannual, decadal 
and long-term change
80 years monthly data Wherever data quality 
permits
All year, but best to 
analyse by season
 2,3,5
Routine spatial targeting 
of at-risk population
Indication of geographic 
region where climate 
suitability favours particular 
health risk 
Historical climatological 
data for specific risk 
indicator – with sufficient 
years of data, estimates 
of uncertainty can be 
included 




targeting of interventions 
Indication of time of year 
where climate suitability 
favours health risk 
30 years daily data permits 
detailed characterization 
of seasonality of extremes, 
onset, offset and peak 
season, monthly data for 
shorter time series can be 
used for simpler analyses
Wherever data quality 
permits
All year 2,3,6
Early warning of emergent health risks
Assessment of interannual 
variations in health risk 
associated with ENSO 
(or other predictors) 
and therefore potentially 
predictable using a 
seasonal climate forecast
ENSO (or other predictor) 
impact assessment 
30 years of monthly or 
seasonal climate data along 
with SST data (e.g., ONI)
Wherever data quality 
permits and there is 
a defined ENSO (or 
other predictor) effect 
During seasons where 
there is a defined 














Early warning of adverse 
health events based on 
current and cumulative 
climate observations
Near real-time monitoring of 
climate variables and model 
that links climate variables to 
health outcome
Daily, decadal or monthly 
climate products
Wherever there are 
reliable near real-time 
monitoring products 
(plenty for rainfall but 
not for temperature)
All year 2,3,6
Early warning of onset 
or offset in climate 
suitability for seasonal 
disease transmission
Weather forecasting up to ten 
days
Daily averaged weather 
forecasts
Most skilful in the 
extra-tropics
Before the onset, 
offset 
2,3,7
Early warning of hot or 
cold spells
Weather forecasting up to ten 
days
Daily averaged weather 
forecasts
Most skilful in the 
extra-tropics
Most skilful in the 
winter
2,3,7
Early warning of future 
winter storms and 
tropical cyclones with 
immediate health threats 
Weather extremes – e.g., 
tropical storm forecasts up to 
ten days
Hourly to daily averaged 
weather forecasts
In the extra-tropics 
or in tropical storm-
affected regions
During winter storm 
or tropical cyclone 
seasons
2,3,4,7
Early warning of health 
risks one week to one 
month in advance
Sub-seasonal forecasting Averaged weather forecasts 
(not yet operational)
Still experimental Most skilful in the 
winter season but 
limited testing
2,3,7
Early warning of seasonal 
changes in health risks 
Forecasting of seasonally-
averaged climate – integrated 
with climate monitoring 
system
Seasonal forecasts as 
seasonally-averaged 
probabilities
In the tropics Most skilful during 
seasons where there is 
a defined ENSO (or 
other) effect
2,3,8
Early warning of 
interannual changes in 
health risks
Forecasting interannual 
climate within the next few 
years
Interannual forecasts as 
annually or multi-annually 
averaged probabilities 
Still experimental Most skilful in years 














Climate information Data requirements Where practical When practical Chapters
Long term planning and preparedness – for adaptation 
Interventions based on 
decadal and multi-decadal 
forecasting
Decadal and multi-decadal 
forecasting 
Decadal prediction – next 
two to nine years
Low skill everywhere Not yet viable 2,3,9
Early warning of shifts 
in climate averaged over 
30 years for adaptation 
planning
Multi-decadal/climate change 10.2.2  Multi-decadal 
temperature and 
rainfall averaged 






limited to specific 
regions
All year, but best 
analysed by season
2,3,9
Use of climate in assessment of the impact of interventions
Assessment of impact of 
climate-sensitive health 
interventions (removing 
the climate component 
to reveal the intervention 
component)
Analysis of historical climate 
data to assess difference 
between base line and 
intervention years
Data consistent with 
spatial and temporal 
characteristics of health 
data 
Wherever data quality 
permits
All year 2,3,6
Abbreviations: ENSO, El Niño – Southern Oscillation; ONI, Oceanic Niño Index; SST, Sea Surface Temperature.
TABLE 10.1 (Continued)
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observational data and to work with NMHS to integrate all relevant station data 
with global products (see Box 6.2) are essential to improve the quality and coverage 
of climate data needed for decisions. Sometimes the lack of availability of national 
observations is the result of a data gap; sometimes it may be the result of NMHS 
policy that provides forecast information products freely to end-users but withholds 
access to high-resolution historical data. Data policies vary by country, but what-
ever the underlying reason for the policy, lack of ready access to quality historical 
data limits user engagement in climate services. 
The emergence of climate services over the last decade has included a strong 
focus on forecasts and projections of weather and climate.8,9 In Chapters 7, 8 and 
9 we describe the basis of these predictions and when and where they are likely 
skilful. All forecasts vary in their skill depending on the lead-time, timescale, spatial 
scale, geographic region, season and over years and decades. What works in in one 
region or season may not work well in another. The use of climate and weather 
forecasts has to take into account this complexity, and so their relevance for spe-
cific health issues must be tested locally with the help of relevant experts. Standard 
operating procedures (SOPS) for the development of an international response to 
El Niño – Southern Oscillation (ENSO) forecasts have recently been developed.10 
These SOPS will need to be elaborated carefully at the national and subnational 
level to enable an effective response.
The weather and climate forecasting community are pushing the boundaries 
of predictability at all timescales. Having demonstrated predictability and utility 
at weather, seasonal and climate-change timescales they are increasingly paying 
attention to the in-between timescales – sub-seasonal and decadal – in the search 
for predictability (see Box 7.4 and § 9.3.2). Indications are that sub-seasonal pre-
dictions may have a role to play in health early warning systems in the coming 
years.11
Enabling the development and uptake of climate services are: i) major advances 
in technology that can connect data on the one hand and people on the other; ii) 
changes in institutional arrangements that support multi-sectoral collaborations; 
and iii) a growth of educational and professional training initiatives that support the 
health communities’ understanding and use of climate knowledge and information. 
These areas are elaborated further below.
10.3 Advances in technology
The evolution of our capacity to monitor and predict the climate has been ena-
bled through advances in information and communication technologies (ICT). 
Advances in recent decades have had a profound impact on societies, transform-
ing many to knowledge-based economies where the ability to integrate dispa-
rate information is central to making more effective decisions. These technological 
advances have increased the connectedness between data and people. This increase 
in connectedness is substantially due to massive increases in computer power and 
data storage as well as the global penetration of ICT technologies. A summary of 
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BOX 10.1 TECHNOLOGY CHANGES PRE, DURING AND 
POST THE MDG ERA
John del Corral and Andrew Kruckiewicz, IRI, Columbia University, 
New York, USA
The pre-MDG era (1970–2000)
In the pre-MDG period, professionals from both climate and health commu-
nities were working on desktop PCs and mainframes. Information was shared 
via FTP, email, bulletin boards, floppy disks and large magnetic tapes. The 
emergence of the internet as a research tool in the 1980s and the arrival of 
the World Wide Web (WWW) as a publicly available communication service in 
1989 created a phenomenal new capacity to connect data and information on 
the one hand and people on the other (see Figure 10.1). 
This early stage of development of the WWW is often referred to as Web 
1.0.12 Research and governmental institutions began creating their own web-
sites for the online dissemination of knowledge and data.
The rapidly developing internet was quickly exploited by initiatives, such as 
the Program for Monitoring Emerging Diseases (ProMED), designed to enable 
prompt reporting of disease outbreaks.13 Thus, by the beginning of the new 
millennium, an extraordinary set of new capacities was available to the health 
community to understand, predict and manage environmentally-determined 
health risks. However, many of these opportunities were limited to technically 
savvy individuals in government research laboratories in the developed world. 
In1995 it was estimated that only 0.4% of the global population had access 
to the internet. 
MDG era (2000–2015)
Prior to the turn of the millennium the majority of research articles were 
published in hard copy by scholarly societies for their members (for a fee) 
and accessed by students and researchers via university libraries; a service se-
verely limited in many developing countries. The arrival of the WWW revolu-
tionized the way research literature could be found, accessed and consumed. 
With increasing penetration of the internet, students and scholars around 
the world could download the material they needed from online sources and 
Open Access (OA) journals, such as the Malaria Journal (where papers are 
available online and free of charge to the user).14 The Social Web (referred 
to as Web 2.0) arrived in the late 1990s and early 2000s enabling social net-
works, blogging and wikis. Now, a new generation of information gatherers, 
providers and collaborators could contribute to the global knowledge-base. 
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More astoundingly, mobile broadband technology grew from 738 million 
mobile cellular subscriptions in 2000 to more than seven billion by the end 
of the MDG era.15 The technology provided developing countries with the 
opportunity to leapfrog cumbersome fixed telephone and broadband tech-
nologies, and mobile phones emerged as the communication method of 
choice for disaster alerts.16 
With the advent of big data analytics it became possible to mine millions 
of data streams (including electronic health patient records, social media, 
internet, mobile phones and remote sensing) in an instance.17 This capabil-
ity was exploited by Google who monitored online behaviour to provide 
predictions of flu trends based on an algorithm that captured search be-
haviour that was initially highly correlated with patients presenting with 
flu symptoms. The preliminary results from the Google Flu Trends (GFT) 
tool looked promising. Not only did the GFT predict flu outbreaks ten days 
before they were observed by the Center for Disease Control, but they were 
considered to be potentially more accurate.18 However, after GFT predicted 
flu trends poorly for a number of years, it became clear that this analyti-
cal approach cannot supplant more traditional methods of data collection 
and analysis.17 GFT algorithms are not open to public scrutiny, which raises 
broader concerns of the role of private companies in providing public pre-
dictions of epidemics. 
ICT may also play a critical role in educating the global public health 
community about the risks of climate variability and change to health out-
comes and the opportunities for improved health created through climate 
information. The development and provision of Massively Open Online 
Courses (MOOCs) has expanded rapidly in the past ten years, and their use 
in climate and health education and profession training is increasing (see 
Table 10.2).
Sustainable Development Goals era (2015–2030)
The latest evolution of the Web is Web 3.0, or the Semantic Web. This phase 
emerged towards the end of the MDG period through the realization of 
‘linked data’ on the web. Online knowledge and data can now be classified 
in ontologies (a set of concepts and categories in a subject area or domain 
that shows their properties and the relations between them) with inference 
rules. Sophisticated semantic queries can be applied to this information to 
extract related content from large databases. These queries can lead to the 
discovery of relationships between pieces of information that had not been 
thought of or identified before. Intelligent ‘guided’ searches can be applied 
to online data that have semantic metadata. This new capacity is a significant 
opportunity for data integration in the time of the Sustainable Development 
Goals (SDGs). 
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TABLE 10.2 Resources in the climate change–climate and health arena
•  Climate Literacy – http://flexible.learning.ubc.ca/news-events/climate-
literacy-mooc-launches/ 
•  Climate Services – www.kiusdesign.com.ar/worldBank/index.html 
•  Climate Change and Health – https://iversity.org/en/courses/climate-change-
and-health 
•  Climate Change Policy and Public Health – https://moocs.wisc.edu/mooc/
climate-change-policy-and-public-health/ 
•  Climate Change and Health US-Gov – https://health2016.globalchange.gov/ 
•  Climate Change and Health – www.unitar.org/new-climate-change-learning-
modules-health-and-cities-now-available-online 
•  Climate Curriculum, Climate Information for Public Health Short Course – 
https://academiccommons.columbia.edu/catalog/ac:130711
•  Global Consortium on Climate and Health Education – https://www.
mailman.columbia.edu/research/global-consortium-climate-and-health-
education
The SDGs call for an integrated approach to development at the country 
level, and a set of ambitious targets that will be achieved by 2030 (see Chapter 
1). The goals include an end to extreme poverty and hunger, while improv-
ing access to health care and education, protecting the environment, and 
building peaceful, inclusive societies. Many of the technological trajectories 
that emerged during the MDG period are likely to continue during the SDGs. 
Increasing access to information technologies and massive increases in access 
to data at higher and higher spatial and temporal resolutions and increasingly 
in near real-time will certainly continue. According to the 2017 International 
Telecommunications (ITU) report,i 80% of global youth now have access to 
the internet in 104 countries. Not surprisingly, data and ICT have been prior-
itized as a core resource to deliver the SDGs (including SDG 13 ‘to take urgent 
action on climate change and its impacts’), and to measure progress to their 
achievement.19 
the evolution of ICT, from before the Millennium Development Goals (MDG) 
era to the present day, illustrates the speed of change and is provided in Box 10.1. 
While technologies have, and continue to, transform our lives at a phenom-
enal rate, health decision-makers and the public have struggled to keep up with 
the sheer volume of data, approaches and tools becoming available. In part, this 
is because of a proliferation of information services that are not specifically tai-
lored to health user needs. Web platforms designed to support specific health deci-
sion-makers are often created by researchers without the capacity (resourcing or 
interest) to deliver routine dynamic information for specific decision-making needs 
in a sustainable manner. For example, of 11 web-based platforms designed to ser-
vice malaria decision-makers only two (the IRI Malaria Maproom and Health 

























































































FIGURE 10.1 Connecting information and people. Image adapted with  
permission from “the intelligence is in the connections” created by Nova Spivack 
www.novaspivack.com
Map) were automatically updated in near real-time.20 For national-level planning 
and surveillance, the District Health Information System II (DHIS2) software has 
emerged as a global leader in the development of digital tools for the health sector 
in developing countries21 and efforts are underway to integrate climate information 
into the DHIS2.
Technological advances in supercomputing and data storage are also helping to 
refine details in climate models and providing increasingly accurate early warnings of 
weather and climate risks at multiple timescales (Chapters 6, 7, 8 and 9). At all fore-
casting timescales beyond a few hours or days, uncertainty is substantial. Reducing 
model uncertainties is a priority for the weather and climate community. Investments 
in a new generation of climate models, capable of resolving finer details, includ-
ing cloud systems and ocean eddies, is justified given the opportunity to improve 
forecasts of extreme events and reduce uncertainty in climate-change projections 
used for adaptation purposes.22 Technology also plays a major role in enhancing the 
dissemination and uptake of climate information by decision-makers and the public. 
However, while technologies bring enormous opportunities they do not serve all 
equally and they may also bring new and unprecedented risks to society.23
10.4 Institutional arrangements
The landscape of actors involved in climate and health activities is broad. It includes 
United Nations (UN) and multi-lateral agencies, many key institutions representing 
civil society, health policy and practitioner organizations, government and partners 
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from other sectors, private industry, non-governmental organizations, academics, 
philanthropists and development banks. Some of the key drivers of international 
health policy are described in Chapter 1. Increasing alignment of policy processes 
around the SDGs provides new opportunities for integrating climate into health 
policy-making. 
The basic building blocks of climate and health interactions revolve around 
four levels of public health authority: international, national, sub-national and local. 
International collaboration in infectious disease is particularly important since dis-
eases do not respect national boundaries, and pandemics pose health security threats 
to far beyond their country of origin. The national level is where policies, devel-
oped at home or internationally, are implemented through further elaboration and 
legislation. Regional authorities often play important roles in translating national 
policies to local realities. Finally, public health actions, both in developed and unde-
veloped countries, substantially happen at the local level where regional and local 
health authorities, private concerns and civil society organizations have sufficient 
direct access to the population. Decentralization of decision-making to regional 
bodies provides new opportunities for local meteorological services to engage with 
local stakeholders. For example, in Kenya significant devolution of government 
authority to the county (regional level) has occurred in the last five years. Directors 
of 47 county meteorological services are now empowered to work directly with 
county-level health directorates providing new opportunities for local innovation. 
Health care financing may influence the type and effectiveness of health-related 
climate-change adaptation and mitigation policies at the national level. During 
the MDG era, development assistance to lower-income developing countries has 
prioritized commodities (drugs and medical supplies) for targeted diseases rather 
than the delivery of health care services and the monitoring of the effectiveness of 
disease programmes. Without a strong health system with an effective supply-chain 
management, it is hard to see how climate information can be used to improve the 
delivery and targeting of health services. The countries most at risk of climate-re-
lated health challenges are in Africa and South East Asia where health systems are 
especially weak. In 2014, only a small proportion (2.84%) of official health devel-
opment assistance to the 20 countries most vulnerable to climate change focused 
on the health effects of climate change.24 Development assistance for strengthening 
health systems could be reinforced if climate change adaptation funding (e.g., from 
the Green Climate Fund) were also used to strengthen health care delivery through 
reductions in climate-related health risks.
In the last few years, the climate and health communities have been coming 
together in an unprecedented way to ensure the development of weather and cli-
mate services that can truly meet the needs of the health community. However, 
lack of evidence of climate risks to health and the value of climate information to 
health decision-making in specific contexts is a significant barrier to greater invest-
ment in climate and health research. To date, the extensive resources in weather and 
climate data have been little used in practical decision-making. When investments 
are made, converting scientific knowledge to information suitable for uptake by 
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policy-makers is critical if results are to be translated into practical outcomes.25 
Decisions occur at the interface of a number of perspectives including those pro-
vided by policy and stakeholder communities. Decisions are also constrained by 
organizational perspectives (such as the timing when decisions are routinely made 
or when budgets are released), and build on practitioner experience and capacities 
(Figure 10.2). Thus, mapping institutional mandates, national and subnational pol-
icies and practices along with local capacities (and local champions) and resource 
flows is a necessary starting point for the development of climate services for the 
community.
10.5 Education and training 
One way to increase uptake of research evidence in policy and practice is to ensure 
that climate-change issues are taught in schools of medicine, public health, nursing, 
etc. This will ensure that health workers are familiar with the knowledge, data, 





























FIGURE 10.2  Research findings can better inform decision-making if they take into 
account the different perspectives that influence decision-making
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Over 2400 years ago the Greek physician, Hippocrates, Father of Modern Medicine, 
encouraged his medical students to understand the local environmental character-
istics and to consider seasonal and unusual climatic factors when diagnosing disease 
in their patients.26 This perspective has been maintained over the millennia through 
various schools of medicine, and remains relevant today.27 The emergence of health 
professionals as a trusted voice in alerting the public to climate-change risks as well 
as the health co-benefits of climate-change mitigation has reinforced the need 
for a climate-literate health community,28 and the introduction of climate-change 
education into global public health.29,30 Some medical institutions are starting to 
include limited modules on climate change in the core curricula of undergraduate 
and graduate programmes, but much more needs to be done (Case Study 10.1). 
CASE STUDY 10.1 CLIMATE AND HEALTH EDUCATION IN 
COLOMBIA
Gilma Mantilla, Universidad Javeriana, Colombia, and Cristina Li,  
Mailman School of Public Health, Columbia University, New York,  
USA
The Pontificia Universidad Javeriana undertook a survey in October 2017 to 
evaluate the current state of climate-change and health education in univer-
sities across Colombia. The ultimate objective was to better understand how 
education can be improved to help build the next generation of doctors that 
are cognizant of climate-change issues and to create a healthier and more 
secure future.
The survey comprised of 28 questions presented in three parts: part one, 
titled ‘Identification’, with demographic questions; part two, titled ‘Climate 
Change and Health Courses’, with questions including types of courses of-
fered, number of students enrolled, professor profile, types of resources uti-
lized and barriers to implementing courses; and part three, titled ‘Projects and 
Research on Climate Change and Health’, with questions pertaining to financ-
ing and objectives of such research. The survey was then distributed by e-mail 
to all universities in Colombia with an accredited Department of Medicine. 
Fifty-nine universities in Colombia were identified with Departments of 
Medicine. Out of these universities, a total of 47 (80%) responded, across 
17 states. The survey revealed that 25 universities offer the topic of climate 
change and health as part of their undergraduate programme, with only 
Pontificia Universidad Javeriana in Bogotá offering the topic at both the un-
dergraduate and graduate level. Twenty-one of these universities included a 
course on climate change within a mandatory course of public health or epi-
demiology in their curriculum. 
Climate-change and health sessions have been taught in one or more 
universities for the last eight years. Across all institutions, an average of 
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60 students are currently taught per semester. The most common resource 
used to teach climate-change and health sessions is scientific literature, fol-
lowed by documentaries and movies, internet and web pages, and newspa-
pers and print articles.
Out of 22 (47%) universities that reported that they did not have cli-
mate-change and health education, 15 have not attempted to implement any 
course into their curriculum, with the biggest barriers including a lack of per-
sonnel to develop the curriculum and a lack of available hours to include the 
course within the curriculum. As of 2017, only four universities in Colombia 
have initiated research projects on climate change and health, suggesting that 
the priority of climate-change and health education is low among the medical 
community.
Although universities in Colombia have included the topic of climate 
change and health as a session in a regular course of public health for un-
dergraduate students for an average of eight years, it is clear that there is 
still more that needs to be done in emphasizing the importance of the topic 
for future generations of students. To meet this need, medical schools in Co-
lombia must continue to focus their broader curricula around the intersection 
of climate change and social determinants of health. They must continue to 
develop research and training to increase the health community’s capacity to 
understand, use and demand appropriate climate information, which is of pri-
mary importance to understand how to manage climate-related diseases and 
how to aid not only the communities they serve, but also the planet.
New initiatives are underway, such as the Global Consortium on Climate and 
Health Education (GCCHE), which aims to unite medical schools, nursing schools 
and schools of public health in sharing best practices to build curricula and core 
training.31 
The risks to humanity of exceeding planetary boundaries are increasingly clear.32 
Health professionals are now looking to connect large-scale biophysical and societal 
processes to what is happening to populations within their area of concern. Once 
near-term climate-related risks to health have been identified it is possible to seek 
local solutions. Thus, when considering how we might adapt to a changing climate, 
we are forced once more to reconnect with the Hippocratic perspective and focus 
our attention on understanding the local climate, its drivers, seasonality, variability 
(including extremes) and longer-term trends.33 The reader is directed to ‘Climate 
Services for Health – Improving Public Health Decision-making in a New Cli-
mate’. This guide seeks to promote the development of climate services for the 
health sector.34 It advocates the creation of tailored climate services by building an 
enabling environment through: guaranteeing sufficient human and technical capac-
ity; compiling and conducting necessary research; and undertaking purpose-driven 
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product and service development. Climate services are poised to offer a critical 
contribution to society’s capacity to protect health from emerging climate-related 
risks. As evidence of the increasing interest from the health community, the Lan-
cet Countdown33 will report annually on a set of indicators that reflect progress on 
health and climate change, including the development of climate services for health 
decision-making. 
10.6 Conclusions
This book is based on the premise that health professionals, researchers and policy- 
makers need increasingly to take climate into account when promoting policy, 
implementing programmes and treating patients. To work with climate information 
effectively they need to become climate-literate, i.e., to have enough basic knowl-
edge on the climate system, how it is measured and modelled, to be able to make 
the correct inference from climate information (historical, current and future), and 
to respond accordingly. They should not travel this road alone; this book seeks to be 
a valued companion and is designed to stimulate further dialogue and collaboration 
between health specialists and climate information providers. 
Note
i See ITU report. Available at: https://www.itu.int/en/ITU-D/Statistics/Documents/
facts/ICTFactsFigures2017.pdf.
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